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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inspection pad for inspecting an IC 
chipand to realize a smaller IC chip. 

SOLUTION: IC chip 2 is isolatedand on a scribe line 3 which is later cutan inspection 
pad 4 electrically connected to an internal circuit of the IC chip 2 is formed. The 
inspection pad 4 is used for inspecting the behavior of the IC chip 2 in an inspection 
processand is cut off together with the scribe line 3 in a cut process. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a semiconductor wafer in which two or more IC chips isolated by scribe 
linerespectively were formedA semiconductor waferwherein a checking pad for 
electrically being connected to an internal circuit of the above-mentioned IC chipand 
inspecting operation of the above-mentioned IC chip is formed on the above- 
mentioned scribe line. 

[Claim 2]The semiconductor wafer according to claim 1 wherein a protective element 
which is electrically connected between the above-mentioned checking pad and an 
internal circuit of the above-mentioned IC chipand prevents an over-current is 
formed on the above-mentioned scribe line. 

[Claim 3]The semiconductor wafer according to claim 1 wherein the above-mentioned 



checking pad and an internal circuit of the above-mentioned IC chip are electrically 
connected via a polysilicon layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to two or more IC chips isolated by the 
scribe linerespectively and the semiconductor wafer in which two or more checking 
pads for inspecting operation of each IC chip were formed in detail about a 
semiconductor wafer. 
[0002] 

[Description of the Prior Art]In order to inspect the circuit operation of the IC chip 
formed on the semiconductor wafera checking pad may be formed in an IC chip. Some 
semiconductor wafers in which the IC chip provided with such a checking pad was 
formed are shown in drawing 4 . On the semiconductor wafer 41 two or more IC chips 
42 are formed. 

Each IC chip 42 is isolated by the scribe line 43respectively. 

This semiconductor wafer 41 is cut by cutting off the scribe line 43 after 

predetermined processingandtherebyeach IC chip 42 is separated. 

[0003]IC chip 42 is provided with the checking pad 44 connected to the internal 

circuit. This checking pad 44 is used for an inspection process. 

In order to inspect operation of the internal circuit of an IC chipit is inspected 

whether predetermined voltage is impressed to this checking pador predetermined 

current is sent through an internal circuitand the internal circuit of IC chip 42 is 

operating appropriately by processing of detecting the change of potential of this 

checking pad 44. 

Unexpected voltage is impressed to the checking pad 44 by static electricity etc. at 
the time of such an inspectionan over-current flows into an internal circuitand in 
order to prevent an internal circuit from being destroyedthe protective element for 
the prevention from an electrostatic discharge damage may be provided between the 
checking pad 44 and an internal circuit. 
[0004] 

[Problem(s) to be Solved by the Invention]The protective element which accompanies 
the checking pad 44 and it is required only for an inspection processand after an 
inspection process is completedit is not used. In recent yearsalthough small size of 
the IC chip was desiredsince area with a checking pad and a protective element 
constant within an IC chip was monopolized when a checking pad and a protective 
element are provided in an IC chipthe miniaturization of the IC chip was difficult. 
Thereforethe number of the IC chips which can be formed on the semiconductor 



wafer of one sheet was limitedand there was a problem that productive efFiciency did 
not improve. 

[0005]The purpose of this invention is as follows. 

Be made in view of the above technical problemsand provide a checking pad required 
for an inspection process. 

Provide the semiconductor wafer which can realize the miniaturization of an IC chip. 
[0006] 

[Means for Solving the Problem]In order to attain the above-mentioned purposea 
semiconductor wafer concerning this inventionin a semiconductor wafer in which two 
or more IC chips isolated by scribe linerespectively were formeda checking pad for 
electrically being connected to an internal circuit of the above-mentioned IC chipand 
inspecting operation of the above-mentioned IC chip is formed on the above- 
mentioned scribe line. 

[0007]By forming a checking pad on a scribe lineit becomes unnecessary to provide a 
checking pad in an IC chipand a miniaturization of an IC chip is realized. A checking 
pad formed on a scribe line is cut off with a scribe line in a cutting process. 
[0008]A protective element which a semiconductor wafer concerning this invention is 
electrically connected between the above-mentioned checking pad and an internal 
circuit of the above-mentioned IC chipand prevents an over-current is formed on the 
above-mentioned scribe line. 

[0009]A protective element is realized by diode for which the anode side was 
groundedfor example. By providing a protective elementan over-current flows in in an 
internal circuit of an IC chip at the time of an inspectionand an internal circuit is 
prevented from being destroyed. A miniaturization of an IC chip is realized by forming 
this protective element on a scribe line with a checking pad. 
[0010]In a semiconductor wafer concerning this inventionit is good also as 
composition which electrically connects the above-mentioned checking pad and an 
internal circuit of the above-mentioned IC chip by a polysilicon layer. Although 
aluminum wiring has a possibility of short-circuiting to a substrate at the time of a 
cutting processsuch a problem will be solved if connection by a polysilicon layer is 
made. 
[0011] 

[Embodiment of the Invention] Hereafterthe semiconductor wafer concerning this 
invention is explained in detail with reference to drawings. 
[0012] Drawing 1 (a) is a top view of the semiconductor wafer 1 shown as an 
embodiment of the inventionand drawing 1 (b) is an important section sectional view 
of the semiconductor wafer 1. On the semiconductor wafer Itwo or more same IC 
chips 2 are formed. Each IC chip 2 is isolated by the lattice-like scribe line 3. IC chip 
2 of these plurality is individually separated by cutting the scribe line 3 after 
predetermined processing. 



[0013]As shown in drawing 1 (a)the checking pad 4 is formed on the scribe line 3. As 
shown in drawing 1 (b)the checking pad 4 is electrically connected to the emitter of 
the NPN transistor in IC chip 2 via the aluminum layer 5 while exposing to the surface 
of the scribe line 3. 

[0014]The checking pad 4 is used in order to inspect operation of IC chip 2 formed on 
the semiconductor wafer 1. That isat the time of an inspectionwhile impressing 
predetermined voltage to the checking pad 4 or sending current through IC chip 2it is 
Judged by detecting the change of potential in the checking pad 4 whether IC chip 2 
operates normally. The scribe line 3 is cut off after this inspection 
processandtherebytwo or more IC chips 2 are separated. The checking pad 4 which 
becomes unnecessary after an inspection process is cut off with the scribe line 3 in 
this cutting process. 

[0015]thusthe thing established for the checking pad 4 on the scribe line 3 — IC chip 
2 — the surface integral of the checking pad 4 — it becomes possible to form 
smalltherefore it becomes possible from the one semiconductor wafer 1 to create 
more IC chips 2. Thereforeaccording to this inventionthe productive efficiency of an 
IC chip can be raised. 

[0016] Drawing 2 is a figure showing a 2nd embodiment of this invention. In this 2nd 
embodimenttwo or more IC chips 12 isolated by the scribe line 13 on the 
semiconductor wafer 1 1 are formedWhile forming the checking pad 14 on the scribe 
line 13 like the embodiment shown in drawing I the protective element 16 is formed 
between the checking pad 14 and the internal circuit of IC chip 12. 
[0017]The protective element 16 is formed on the scribe line 13as shown in drawing 2 
(a). This protective element 1 6 is a diode constituted by N+ diffusion zone and P 
diffusion zoneas shown in drawing 2 (b). The equivalent circuit of the protection 
circuit using this protective element 16 is shown in drawing 2 (c). The checking pad 
14 is connected to the cathode terminal of the diode 16 for which the anode terminal 
was groundedi.e.a protective elementwhile being connected to the emitter of the NPN 
transistor of an internal circuit. Therebywhen unexpected voltage has been impressed 
to the checking pad 14 by static electricity etc. at the time of the inspection of IC 
chip 1 2the electrostatic discharge damage prevention circuit which prevents an 
internal circuit from being destroyed by the over-current is constituted. 
[0018]The checking pad 14 and the protective element 16 become unnecessary 
[ after / both / the inspection finish of IC chip 12 ]. Thereforein the cutting process 
of IC chip 12even if cut off with the scribe line 13it is satisfactory in any way. Thusby 
forming the checking pad 14 and the protective element 16 on the scribe line 13It 
becomes unnecessary to form the checking pad 14 and the protective element 16 in 
IC chip 1 2IC chip 1 2 can be miniaturizedand more IC chips 1 2 can be formed on the 
one semiconductor wafer 1 1 . 

[0019] Drawing 3 is a figure showing a 3rd embodiment of this invention. According to 
the embodiment shown in drawing 1 and drawing 2t he checking pads 1 and 1 1 and the 



internal circuit of IC chips 2 and 12 were connected via the aluminum layers 5 and 15. 
In such compositionwhen the scribe lines 3 and 13 are cutthere is a possibility that 
the aluminum layers 5 and 15 exposed outside may short-circuit to a substrate. In 
this 3rd embodimentwhile forming the checking pad 21 as an aluminum terminalthe 
checking pad 21 and the internal circuit are connected via the conductive polysilicon 
layer 22. By thiswhen the scribe line 23 is cuta possibility that a connection layer will 
short-circuit to a substrate can be reducedtherefore a more reliable IC chip can be 
provided. 

[0020]In drawing 3 after inspection finishsince an internal circuit cannot short-circuit 
to a substrate by cutting the portion A enclosed with the dotted line of the polysilicon 
layer 22 which has connected the internal circuit and the checking pad in a laser 
beam etc.a much more reliable IC chip can be provided. When cutting in this laser 
beama much more reliable IC chip can be provided by cutting the aluminum layers 5 
and 15 in drawing 1 and drawing 2 into the same part after inspection finish. 
[0021] 

[Effect of the Invention]As mentioned abovein the semiconductor wafer concerning 
this invention. Since the checking pad for electrically being connected to the internal 
circuit of an IC chipand inspecting operation of the above-mentioned IC chip is 
formed on a scribe lineit becomes unnecessary to provide a checking pad in an IC 
chipand the miniaturization of an IC chip is realized. The number of the IC chips which 
can be formed on one semiconductor wafer can be made to be able to increase by 
thisand the productivity of an IC chip can be raised. 

[0022]Since the semiconductor wafer concerning this invention forms the protective 
element which is electrically connected between a checking pad and the internal 
circuit of an IC chipand prevents an over-current on a scribe linethe miniaturization 
of an IC chip is realized. The defect generated when a connection layer short-circuits 
to a substrate at the time of a cutting process can be prevented by electrically 
connecting a checking pad and the internal circuit of an IC chip by a polysilicon layer. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the partial top view and sectional view of a semiconductor wafer 
which applied this invention. 

[Drawing 2] It is a figure showing the equivalent circuit of the top view of the 
semiconductor wafer shown as a 2nd embodimenta sectional viewand a protection 
circuit. 

[Drawing 3] It is a sectional view of the semiconductor wafer shown as a 3rd 
embodiment. 

[Drawing 4] It is a partial top view of the conventional semiconductor wafer. 



[Description of Notations] 

1 Semiconductor wafer 

2 IC chip 

3 Scribe line 

4 Checking pad 
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